Background: The purpose of this study was to determine the characteristics of childhood suicidal deaths among elementary school students that occurred from 2011 to 2015 in Korea.
Background
Suicide rate in Korea is the highest among the organization for economic cooperation and development (OECD) countries; therefore, child and adolescent suicide is also a major concern in public health. Additionally, suicide ranks consistently among the leading causes of death in youth globally [1] . Although there is a growing research interest in suicide in the earlier period of life [2] [3] [4] , we still have insufficient knowledge about childhood suicide. It has been assumed that children are prevented from engaging in deliberate acts to take their own life, due to their limited cognitive ability to understand death and/or plan a lethal attempt. [5, 6] . On the other hand, another view is that most children acquire the concept of death and suicide by the age of 8 and are capable of planning and executing suicide [7] . According to the National Statistical Office of Korea, the reported suicide cases among children aged 5-9 years varied from 0 to 7 per year since 1983, and the average suicide rate among those aged 10-14 years was 1.1-2.3 per 100,000. In the US, suicide is the second most common cause of death among those aged 10-14 years [8] . In Austria, the average suicide rate among children aged 10-14 years was 0.72 per 100,000 from 2001 to 2014 [9] . More research focused on specific age groups from a developmental perspective should be conducted to identify variables or correlates of child and adolescent suicides.
Previously published studies including elementary school aged children were very few [10] [11] [12] [13] , if any. Groholt et al. compared risk factors and characteristics for suicide between children (< 15 years) and adolescents (15-19 years) , and reported that younger suicides were less likely to be preceded by mental disorder, suicidal ideation, or precipitating stress factors [13] . Loh et al. conducted a retrospective study on suicidal deaths in those aged 10-24 years between 2000 and 2004 in Singapore, and reported that 22 suicides were among those aged 10-14 years, while 65 were among those aged 15-19 [11] . Pomili et al. evaluated suicide among children and adolescents (aged 10-17 years), and reported that suicide rate was 0.91 per 100,000, with more suicides among boys (1.21 vs. 0.59) [14] . These studies were conducted
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Child and Adolescent Psychiatry and Mental Health mostly with the adolescent population, and not specifically with children. As such, children and adolescents are mostly studied together, partly because of the rarity of absolute number of child and adolescent suicides. Most research on child and adolescent suicides is conducted on clinical samples, suicide survivors, and mainly on the adolescent population, and focused on mental illness and morbidity/mortality. To our knowledge, less information on suicides among elementary school aged children in Asia is available as yet. Besides, there have been no studies to our knowledge that focus on completed suicides of elementary school students, especially from teachers' perspectives. The studies of suicides in this age group could offer important information for prevention and interventions at schools. The purpose of this article is to present the descriptive data regarding suicidal deaths among elementary school children (aged 6/7-11/12 years) in Korea.
Methods
According to Korea education statistics service, the rates of elementary school enrollment during 2011-2015 are 99.1, 98.6, 97.2, 96.4, and 98.5%, respectively. That is, the rate of enrollment in elementary school is virtually one hundred percent. The ministry of education in Korea recognized the seriousness of suicides and reorganized the system. One of them is developing Student Suicide Report form (please see Additional file 1) to assess risk factors related to school life among suicide victims. Data were collected for each case by reviewing teachers' reports forms of suicides in elementary school. The report by the teacher in charge is mandatory for each suicide case in Korea.
This study is a retrospective review of the Student Suicide Report form (Additional file 1) about suicidal deaths of elementary school students in Korea between 2011 and 2015. As in other developed countries, elementary school education is compulsory for children aged 7(6)-12(11) years in Korea. The number of suicidal deaths in this study signifies the total number of suicides among the population of those aged 7-12 years in Korea. The records were examined with regard to gender, grade (at school), school life, and factors related to suicide, such as the method, site of suicide, previous experience of loss and attempts, and presence of a recognized stressful event. Student Suicide Report form (Additional file 1) consisted of two types of responses, one with a checklist and another one with a description. The researchers thoroughly checked both types of reports. Stressful events were extracted by the researchers from the description in the Student Suicide Report form. Descriptive statistical analysis was performed for all the data. This study was approved by the institutional review board of Hallym University Sacred Heart Hospital (2016-I044).
Results
A total of 19 suicide report forms of elementary school students' suicidal deaths during the 5 year period from 2011 to 2015 were reviewed. The majority of cases were among males (12, 63.2%). A boy in the third grade (n = 1) was the youngest case. Two cases were of fourth graders, followed by three cases of fifth graders, and 13 of sixth graders (Table 1) .
Of 19 suicidal deaths, jumping from a height (n = 12, 63%) was the most frequently used method (Fig. 1) . Hanging (n = 5, 27%) was the second most common method of suicide, followed by intoxication (n = 1, 5%) and unknown methods (n = 1, 5%) (Fig. 1) . The majority of cases occurred at home (either inside or the terrace) (n = 12, 63%) (Fig. 2) .
A suicide note was found in two cases (data not shown). Any contact (with family, friend, or teacher, etc.) before suicide was found in one case (data not shown). A history of self-mutilation was found in one case and suicide attempt was found in two cases ( Table 2 ). The previous experience of loss within a year was found in one case and any experience of suicidal event in the past was found in three cases (Table 2 ). In terms of stressful events around suicides, teachers were reported in the existence of stressful event in four cases, and there were ten cases of such stressful events identified by researcher (Table 3) .
Discussion
This study provides representative data of suicidal deaths in elementary school students in Korea, given that the rate of enrollment in elementary school is virtually one hundred percent. The number of suicidal deaths was 19 in this study, signifying the total number of suicides among those aged 7-12 years in Korea.
The findings of this study are consistent with previous reports that the majority of those who died were male [10, 15] , that the gender disparity becomes more apparent with increasing age [16] , and that the youngest age of the case of suicidal death was about 9 years, who was a third grader [10, 12, 17] . Two recent systematic reviews of child suicides reported that youngest ages among cases of completed suicides was 8 years [10] and 9 years [3] respectively. Dervic et al. reported on seven suicides among children aged 5-9 years using data from Statistics Austria between 1970 and 2001 [6] . In our study, the youngest case was that of a boy in the third grade, whose exact age is not determined. We can assume that he might be 8-9 years old, because in Korea, children usually enter the elementary school at the age of 6-7 years. A recent research suggested that suicidal cognitions and behaviors in early childhood (ages 3-7 years) should be taken seriously as a marker of risk for ongoing suicidal ideation/behavior [18] . Considering that the children's understanding of suicide is related to cognitive maturity and experience [19, 20] and that the reported cases of suicidal deaths are shifting from adolescents to elementary school aged children, the populations with which suicide prevention strategies need to be conducted should be expanded.
In our study, the most common method of suicide was jumping from a height in both boys and girls. This is inconsistent with reports from other countries that hanging was the predominant method of suicide in children and young adolescents [3, 11, 21] . This is not surprising given that previous reports of greater prevalence of suicides by jumping from heights were in areas with more tall residential buildings [22] , along with a high proportion of apartment residence and high population density in Korea. While the second most common method of suicide is using firearms in other countries [5, 21] , it is not considered as a suicide method because they are forbidden by law in Korea. Another similar example is the reduction in suicides using pesticides after 3-year phased bans of pesticides in Sri Lanka [23] . This finding implies that strict restrictions on access to lethal means in this population can be one strategy for suicide prevention [24] .
Previous studies have noted that in terms of residence, Seoul, Busan, and Daegu city are metropolitan areas, whereas Gyeonggi, Gangwon, Chungnam, Gyeongbuk, and Jeonnam are non-metropolitan areas. The completed suicides accounted for more than half (57.9%) in metropolitan areas. Although Gyeonggi is a heterogeneous area where urban and regional characteristics coexist, it is considered to be metropolitan given that it is densely populated, close to Seoul, more industrialized, and has developed traffic systems and more tall buildings and apartments. Including Gyeonggi as metropolitan area, the completed suicide rate reaches almost 70%. Our findings are not consistent with previous studies suggesting that greater urban density was generally associated with lower suicide rates in adult and elderly population [25, 26] . One possible assumption is that the high relatively more children than elderly population are living in big cities and using jumping from a height as common method of suicide might make the difference. Disparity toward metropolitan areas in children can also be interpreted in the similar context as the suicide method.
In this study, the most frequent suicide site was the home, which is compatible with the previous results [27] [28] [29] . Other findings such as previous experience of loss and attempts and recognized stressful events, however, were not consistent with those of prior studies [2, 24] . This is partly due to the data source which reflects the perspective of the teacher in charge. Especially, stressful events related to the victim recognized by teachers and by researchers differ vastly. Presence of stressful events was recognized more by researchers (52.6%) than by teachers (26.3%). As shown in Table 3 , both the teacher and researcher were aware of stressful events in four cases, such as conflicts within the family (1), parent counseling request from the school (1), rejection from friend (1), and being scolded by parent (1), which were recognized as peer relational problems in group activity by the teacher. The researchers identified that there were precipitating factors such as arguments between family members or scolding from parents, divorce of parents, and failing in basketball game in six cases that were not recognized by teachers. This discrepancy of reporting between researcher and school teachers might result from a lack of understanding about child and adolescent mental health.
This study has several limitations. First, the sample size was small due to the number of completed suicide cases being 19, a common problem of single country suicide studies. Second, the study period was relatively short. Due to these limitations, we could provide only descriptive data, and not an inferential analysis. Finally, data source was mainly teachers' report forms. Thus, variables may reflect mainly teachers' perspectives. It is possible that school adjustment problems of students were overlooked by teachers.
Conclusion
The findings of this study provide valuable information about elementary school aged children, especially from the teachers' perspectives, and can be utilized in planning suicide prevention strategies at school. Further research is needed to investigate clinically significant variables and psychosocial factors using psychological autopsy.
